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(54) Method and device for increasing the allowed motor power pf a motorized garage door 
operator 



(57) A door operator for moving a door includes a 
motor for moving the door between opened and closed 
positions, an operator for controlling the operation of the 
motor, and a switch, such as a wired wall station or a 
remote transmitter, for enabling the operator to control 
operation of the motor. Pushing and releasing the switch 
results in the operator allowing the motor to apply a nor- 
mal range of torque values, and wherein pushing and 
holding the switch results in the operator allowing the 
motor to apply a broader-than-normal range of torque 
values. An external safety device coupled to the opera- 
tor may be used with the operator. If the external safety 
device is enabled and the door is closing, the motor al- 
lows application of a higher-than-normal range of torque 
values. The door operator may also take corrective ac- 
tion if excessive door speed is detected. But, this cor- 
rective action can be overridden if the switch is held 
closed for a predetermined time. 
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Description 
TECHNICAL FIELD 

[0001] Generally, the present invention relates to a 
garage door operator system for use on a closure mem- 
ber moveable relative to a fixed member. More particu- 
larly, the present invention relates to an operator-con- 
trolled motor for controlling the operation of a closure 
member, such as a gate or door, between a closed po- 
sition and an open position. More specifically, the 
present invention relates to an operator-controlled mo- 
tor for a door or gate operator, wherein additional power 
is allowed by the motor to overcome hindrances in door 
movement. 

BACKGROUND ART 

[0002] For convenience purposes, it is well known to 
provide garage doors which utilize a motor to provide 
opening and closing movements of the door. Motors 
may also be coupled with other types of movable barri- 
ers such as gates, windows retractable overhangs and 
the like. An operator is employed to control the motor 
and related functions with respect to the door. The op- 
erator receives command signals for the purpose of 
opening and closing the door from a wireless remote, 
from a wired wall station or other similar device. It is also 
known to provide safety devices that are connected to 
the operator for the purpose of detecting an obstruction 
so that the operator may then take corrective action with 
the motor to avoid entrapment of the obstruction. 
[0003] Safety devices come in many forms for use 
with a garage door operator. One of the more widely 
used devices is a photo-electric eye which projects a 
light beam across the door's travel path. If the light beam 
is interrupted during closure of the door, the operator 
stops and/or stops and reverses the travel of the door. 
This is sometimes referred to as a non-contacting or an 
external safety device. Contact type safety devices such 
as an edge-sensitive pressure switch, which is attached 
to the bottom edge of the door and runs the complete 
width of the door, may also be used. Other contact safety 
devices directly monitor the operating characteristics of 
the driving motor to determine whether an obstruction 
is present. Typically, shaft speed of the motor is moni- 
tored by projecting an infrared light through an interrupt- 
er wheel. Alternatively, Hall effect switches or tachom- 
eters can be used to monitor shaft speed. Or, the motor 
current could be monitored such that when an excessive 
amount of current is drawn by the motor - which indi- 
cates that the motor is working harder than normal - it 
is presumed that an obstruction has been encountered. 
It is also known to monitor door speed with a sliding po- 
tentiometer, wherein a rate of change is equated to the- 
speed of the door and wherein unexpected slowing of 
the door triggers corrective action by the operator. Re- 
gardless of how the safety devices work, their purpose 



is to ensure that individuals, especially children, are not 
entrapped by a closing door. Opening forces of the door 
are also monitored to preclude damage to the operating 
system for instances where an object or individual is 
5 caught upon a door panel as the door moves upwardly. 
[0004] How safety devices are used with a door oper- 
ator system have evolved from the days of no uniform 
standard to the currently applied government regula- 
tions as embodied in Underwriters Laboratories Stand- 
10 ard 325. The basic standard requires the use of a fail- 
safe external safety device, such as a photo-electric 
, eye, that is connected to the operator. Use of the exter- 
nal safety device allows either a wired wall station or a 
wireless remote control device to send a signal to the 
15 operator to close the door when the user exerts a mo- 
mentary push and release force upon an actuation but- 
ton. To open the door, one may also use a push and 
release of the appropriate wall station or remote control 
switch. If, for whatever reason, the safety device is dis- 
20 abled, a constant pressure force applied to the wall sta- 
tion switch or to a remote control switch in the line of 
sight of the operator will allow the door to close. It is 
presumed that the user is watching the path of the door 
for objects which may be entrapped in the path of the 
25 door. The safety standard will not allow the constant ap- 
plication of pressure on a remote device out of the line 
of sight to close the door. However, momentary pressure 
on either the remote device switch or the wall station 
switch will allow the door to open even if the safety sys- 
30 tern is disabled. 

[0005] A newer generation of operating systems have 
been found to provide improved sensitivity to extrane- 
ous forces applied to a door during its movement. One 
such device is disclosed in U.S. Patent No. 6,161,438, 
35 which is assigned to the present assignee of this inven- 
tion and which is incorporated herein by reference. 
Briefly, this patent discloses use of a potentiometer cou- 
pled to the door for determining a plurality of positional 
locations between the open and closed positions. A 
^o processor contained in the operator correlates the po- 
sition of the door with an applied force for use in com- 
parison to a predetermined threshold. If, during move- 
ment of the door, the applied force is outside the limits 
of the predetermined threshold, corrective action can be 
45 taken. With this increased sensitivity, the safety stand- 
ard allows use of the above operator system without an 
external safety system on anti-pinch doors. Anti-pinch 
doors use sectional panels that preclude the entry of ob- 
jects, such as fingers, between the door panels during 
50 opening and closing cycles. As before, actuation and re- 
lease of the switch opens and closes the door. Constant 
pressure on the switch has no affect on the operator. If 
an obstruction is encountered and a force is exerted 
which exceeds the threshold, corrective action is taken. 
55 However r if a door is a pinch-type door; then the external - 
safety device must be used with the operator. In this em- 
bodiment, actuation and release of the switch opens and 
closes the door. If the external safety device detects an 
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object in the presence of the door path, then corrective 
action is taken. And if the force required by the motor to 
move the door exceeds the threshold limit, then the op- 
erator also takes corrective action. 

[0006] With the foregoing in mind, it will be appreciat- 5 
ed that controls for a motorized garage door operator 
regulate the motor speed to a constant velocity of the 
door. This constant speed can be detrimental to a ga- 
rage door when the operator first begins to move the 
door. Accordingly, motor controls have been developed 10 
that reduce the voltage supplied to the motor during 
start-up to allow for a "soft start," preventing damage to 
the door and also for a "soft finish." Some manufacturers 
use a reduced speed start then ramp up the motor to 
increase the door speed to minimize door opening time 15 
and, sometimes, closing time. Both of the speed adjust- 
ments are controlled by the operator's motor controls. 
[0007] These motorized garage door operators are 
known to have force adjustments that can be either me- 
chanically or electronically controlled. This allows the in- 20 
staller, or the consumer, a way of adjusting the force that 
the motor exerts on the door. The amount of force to 
move the door will vary with the Weight of the door, but 
can also vary as the environment changes and as the 
door system becomes worn with age. Generally, the in- 25 
formation necessary to properly set these limits is con- 
tained in the owner's/installation manual. However, in 
the case of a door frozen to the floor, one must increase 
the force adjustment to free the door. In the event the 
adjustment is not reset, the door's safety settings are 30 
not what they should be. The same also applies if the 
door is opened when one of the counter-balance springs 
are broken arid the force limit is not reset after the 
springs are replaced. Accordingly, there is no safe and 
secure way to provide additional power to the motor to 35 
lift a door frozen to the ground or to accommodate for 
broken springs in the operator and then to return the 
door operator system to its preferred operation mode. 
These conditions or hindrances are especially problem- 
atic when ensuring that the operator complies with the 40 
aforementioned safety standard. Therefore, there is a 
need in the art for an operating system that complies 
with safety regulations and that allows for application of 
increased force to accommodate special situations 
wherein operation of the door is hindered. 45 

DISCLOSURE OF INVENTION 

[0008] It is thus an object of the present invention to 
provide a system and method for the application of ad- so 
ditional force when needed for a door or gate that moves 
between an open and close position. The door or gate 
is ofthe type that is moveable into an out-of-proximity 
with a fixed surface that is to be sealed relative to the 
d oor. The door or g ate is coupled to a motorized oper- . 55. 
ator which controls movement of the door. 
[0009] It is another object of the present invention to 
provide a connection between an external safety system 



and the operator. The external safety system may be a 
photo-electric eye or the like. It is yet another object of 
the present invention, as set forth above, to provide an 
operator that receives signals from the safety system to 
assist in the operation and control of the motor. 
[0010] It is a further object of the present invention, 
as set forth above, to provide a mechanism such as 
counter-balance springs coupled to the operator to as- 
sist in moving the door in a desired direction 
[0011] It is yet another object of the present invention, 
as set forth above, to provide a switch that generates 
control signals that are received by the operator. The 
switch may be remotely actuated, a hard-wired control 
button, a remote control button, an alpha-numeric key- 
pad, or the like. 

[0012] It is still another object ofthe present invention, 
as set forth above, to provide an operator to utilize a 
force profile to monitor the operating characteristics of 
the motor with respect to door position during door trav- 
el. It is still a further object of the present invention, as 
set forth above, to provide an operator that initiates cor- 
rective action whenever the motor applies a force out- 
side the predetermined threshold. It is an additional ob- 
ject ofthe present invention, as set forth above, to pro- 
vide an operator which is micro-processor based that 
contains the necessary memory, hardware, and soft- 
ware for storing a force threshold and software routines 
for measuring forces for comparison to the force thresh- 
old. 

[0013] It is still yet another object ofthe present inven- 
tion, as set forth above, to allow the user to operate the 
door and apply a force in excess of the predetermined 
threshold to overcome hindrances, such as wind, para- 
sitic drag, freezing ofthe door panels, and the like. One 
such hindrance may be a broken counterbalance spring. 
Accordingly, it is a further object ofthe present invention 
to allow the operator to detect a broken spring condition 
based upon excessive door speed while closing and al- 
lowing the operator to reduce the motor's speed and/or 
stop and reverse the motor. 

[0014] It is still a further object of the present inven- 
tion, as set forth above, to allow for the operator to detect 
the presence and operability of an external safety de- 
vice. If the operator determines that a safety device is 
not provided, the operator uses its normal operating pro- 
files and compares actual data thereto. If the safety de- 
vice is present, the operator determines this directly and 
if the door is moving in an opening direction, the operator 
is instructed to use a normal profile for comparison pur- 
poses. However, if the door is traveling in a closing di- 
rection, the operator uses an enlarged or broader force 
threshold to allow for application of "more power" to the 
door until the door is closed. And it is another object of 
the present invention to allow application of power to the 
motor, eve n if a broken-spring condition is de tected, but., 
only when constant pressure is applied to the main op- 
erating device. 

[001 5] It is still yet another object of the present inven- 
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tion, as set forth above, to overcome hindrances or bind- 
ing problems associated with movement of the door 
even if a safety device is not enabled, wherein the user 
has a way to override the force profile provided by the 
operator. Accordingly, if the operator detects a constant 
pressure applied to.an operating switch, such as a wall 
station or a remote control, the operator determines 
which direction the door is traveling. Accordingly, if the 
door is traveling up an expanded upward force profile is 
employed or if the door is traveling down, an expanded 
downward force profile is used. 

[0016] In general, the present invention contemplates 
a door operator for moving a door including a motor for 
moving the door between opened and closed positions, 
an operator for controlling the operation of the motor, 
and a switch for enabling the operator to control opera- 
tion of the motor, wherein pushing and releasing the 
switch results in the operator allowing the motor to apply 
a normal range of torque values, and wherein pushing 
and holding the switch results in the operator allowing 
the motor to apply a broader-than-normal range of 
torque values. The invention also contemplates a door 
operator for moving a door includes a motor for moving 
the door between opened and closed positions, an op- 
erator for controlling the operation of the motor so that 
the motor applies a normal range of torque values, an 
external safety device coupled to the operator, and a 
switch for enabling the operator to control operation of 
the motor, wherein if the external safety device is ena- 
bled and the door is closing, the motor applies a broad- 
er-than-normal range of torque values. The invention 
further contemplates a method for overcoming hin- 
drances encountered by an operator-controlled motor 
coupled to a garage door includes actuating and releas- 
ing a switch to initiate operation of the operator-control- 
led motor for the purpose of opening/closing the garage 
door, determining that the garage door is not completing 
the opening/closing cycle because of a hindrance, and 
re-actuating and holding the device to re-initiate opera- 
tion of the operator-controlled motor to overcome the 
hindrance and complete the opening/closing cycle. And 
the the invention also contemplates a method for over- 
coming hindrances encountered by an operator-control- 
led motor coupled to a garage door includes actuating 
and releasing a switch to initiate operation of the oper- 
ator-controlled motor for the purpose of opening/closing 
the garage door, ascertaining whether or not an external 
safety system is enabled and operational, applying a 
normal torque value to the motor if the external safety 
system is not operational, and applying a broader-than- 
normal torque value if the external safety system is op- 
erational. 

[0017] These and other objects of the present inven- 
tion, as well as the advantages thereof over existing pri- 
-or-apt-formsr-wh i6h-wiH-become-ap parent fro m-the de — 
scription to follow, are accomplished by the improve- 
ments hereinafter described and claimed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] For a complete understanding of the objects, 
techniques and structure of the invention, reference 
5 should be made to the following detailed description and 
accompanying drawings, wherein: 



Fig. 1 is a fragmentary perspective view depicting 
a sectional garage door and showing an operating 

mechanism embodying the concepts of the present 
invention; 

Fig. 2 is an enlarged fragmentary schematic view 
of the operator mechanism of Fig. 1 as viewed from 
the inside of the sectional garage door; 
Fig. 3 is an operational flow chart employed by op- 
erator of the present invention for when an external 
safety system is utilized with the system; 
Fig. 4 is a graphical representation of the force en- 
velopes employed by the operator of the present in- 
vention; 

Fig. 5 is an operational flow chart employed by the 
operator of the present invention for when constant 
pressure is applied to the switch to overcome hin- 
drances encountered by travel of the door between 
positions; and 

Fig. 6 is an operational flow chart employed by the 
operator of the present invention for detecting the 
presence of a broken counterbalance spring. 
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30 BEST MODE FOR CARRYING OUT THE INVENTION 

[0019] A system and related methods for increasing 
the allowed motor power of a motorized garage door op- 
erator is generally indicated by the numeral 10 in Fig. 1 

35 of the drawings. The system 10 is employed in conjunc- 
tion with a conventional sectional garage door generally 
indicated by the numeral 12. The door 12 may be an 
anti-pinch or pinch type door. The opening in which the 
door is positioned for opening and closing movements 

40 relative thereto is surrounded by a frame, generally in- 
dicated by the numeral 14, which consists of a pair of a 
vertically spaced jamb members 1 6 that, as seen in Fig. 
1, are generally parallel and extend vertically upwardly 
from the ground (not shown). The jambs 16 are spaced 

45 and joined at their vertically upper extremity by a header 
18 to thereby form a generally u-shaped frame 14 
around the opening for the door 12. The frame 14 is nor- 
mally constructed of lumber or other structural building 
materials for the purpose of reinforcement and to facili- 

50 tate the attachment of elements supporting and control- 
ling the door 12. 

[0020] Secured to the jambs 1 6 are L-shaped vertical 
members 20 which have a leg 22 attached to the jambs 
16 and a projecting leg 24 which perpendicularly ex- 
55 —tends-from respective -legs-22-The -L-shaped-vertical - 
members 20 may also be provided in other shapes de- 
pending upon the particular frame and garage door with 
which it is associated. Secured to each projecting leg 
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24 is a track 26 which extends perpendicularly from 
each projecting leg 24. Each track 26 receives a roller 
28 which extends from the top edge of the garage door 
12. Additional rollers 28 may also be provided on each 
top vertical edge of each section of the garage door to 
facilitate transfer between opening and closing posi- 
tions. 

[0021] A counterbalancing system generally indicat- 
ed by the numeral 30 may be employed to move the 
garage door 12 back and forth between opening and 
closing positions. One example of a counterbalancing 
system is disclosed in U.S. Patent No. 5,419,010, which 
is incorporated herein by reference. Generally, the 
counter-balancing system 30 includes a housing 32, 
which is affixed to the header 18 which contains an op- 
erator mechanism generally indicated by the numeral 
34 as seen in Fig. 2. Extending from each end of the 
operator mechanism 34 is a drive shaft 36, the opposite 
ends of which are received by tensioning assemblies 38 
that are affixed to respective projecting legs 24. Carried 
within the drive shaft 36 are counterbalance springs as 
described in the '010 patent. Although a header-mount- 
ed operator is specifically discussed herein, the control 
features to be discussed later are equally applicable to 
other types of operators used with movable barriers. For 
example, the control routines can be easily incorporated 
into trolley type operators used to move garage doors. 
[0022] The drive shaft 36 transmits the necessary me- 
chanical power to transfer the garage door 12 between 
closing and opening positions. The drive shaft 36 pro- 
vides a drive gear 42 at about a midpoint thereof wherein 
the drive gear 42 is coupled to a motor gear 44. Driving 
motion of the motor gear 44 is controlled through a gear 
box 46 by a motor 48 in a manner well known in the art. 
[0023] A control circuit 50, which is contained within 
the housing 32, monitors operation of the motor 48 and 
various other elements contained within the operator 
mechanism 34 as will be described hereinbelow. Battery 
52 may be connected to the drive motor 48 for the pur- 
pose of energizing the motor 48 and the control circuit 
50 to provide any power required for the operation there- 
of. 

[0024] A potentiometer generally indicated by the nu- 
meral 56 is connected to the drive gear 42 for the pur- 
pose of determining positional location of the door 12. 
The potentiometer 56 may also be employed to provide 
a speed value for the garage door as it travels between 
opening and closing positions. To this end, a slider 58 
extends from the potentiometer 56 and is coupled to the 
drive gear 42 to monitor the positional rotation of the 
drive gear. A sensor 60, which may either be ultrasonic 
or infrared, is employed to monitor travel of the garage 
door 12. 

[0025] A pulse counter (not shown) is employed to 
monito r r otati on and speed of the motor 48 in a manner 
well known in the art. The pulse counter (not shown) is 
connected to the control circuit 50 for the purpose of 
supplying input thereto and allowing the control circuit 



50 to take corrective action when required. 
[0026] it will be appreciated that the control circuit 50 
employs a processor (not shown) which receives power 
from the batteries 52 or from some appropriate power 
5 supply. The processor includes the necessary hard- 
ware, software, and memory to implement operation of 
the control circuit 50. The potentiometer is also connect- 
ed to the processor where it can be seen that the poten- 
tiometer includes different points with the slider 58 dis- 
10 posed therebetween. In essence, the potentiometer 56 
is a variable resistor, wherein the end points have an 
electrical potential slider across them. If the slider is 
moved toward the end point with the positive potential, 
then the slider voltage becomes more positive. If the 
15 slider is moved towards the other end point with the neg- 
ative potential, then the slider voltage becomes less 
positive. By connecting the slider to the door 1 2 through 
the drive gear 42, the potentiometer 56 always outputs 
a voltage relative to the position of the door 12. If the 
20 power supply, for whatever reason, is removed from the 
control circuit, the slider still points to a position relative 
to the position of the door. If a user moves the door while 
the operator mechanism 34 is unppwered, the slider 
maintains a relative position with respect to the door and 
25 is reacquired once power is returned to the operator 
mechanism 34. In this manner, the processor contained 
within the operator can determine a force setting for 
each positional location of the door as it travels through 
its movement. From this, a force threshold envelope can 
30 be developed which accounts for parasitic drag, chang- 
es in temperatures which may possibly require a much 
higher (or much lower) power requirement, either of 
which can cause a phantom entrapment detection. Ac- 
cordingly, the force threshold envelope encompasses 
35 this range of values. 

[0027] Operation of the door is initiated by actuation 
of a control device. As seen in Fig. 1, the control device 
may either be a hard-wired switch 70 or a wireless re- 
mote control switch 72. It will be appreciated that the 
40 switches 70, 72 may include other functions for pro- 
gramming the operator, controlling lights associated 
with the operator and other operator-related functions. 
Also connected to the operator is a photo-electric eye 
system 76. The photo-electric eye system 76 includes 
45 a light generation device. 78 connected to the control cir- 
cuit 50 that generates a light beam that is detected by 
a receiver 80 which is also connected to the control cir- 
cuit 50. If an object interrupts the light beam, the receiver 
relays this information to the control circuit which may 
50 initiate the appropriate corrective active. Of course, oth- 
er "external" safety devices may be connected to the 
operator to provide similar obstruction detection input. 
[0028] Referring now to Fig. 3, a flow chart, designat- 
ed generally by the numeral 100, is representative of 

55 softw^re_emb.odieoLarMjra - 

for controlling operation of the operator. At step 1 02, the 
operator is started and undergoes standard routines uti- 
lized in the operation of the operator. At step 104, the 
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operator inquires as to whether a door command has 
been received to start door movement. A door command 
may be received from a hard-wired switch 70 on a wall 
station that is wired to the operator, a wireless wall sta- 
tion switch that uses an infrared, radio frequency, or oth- 5 
er like signal, or from a remotely-controlled switch 72 all 
of which must be in the line of sight of the operator. The 
operator is able to determine from which type of device 
the command is generated. At step 104, if a door com- 
mand is not received, the processor-continues on to step 10 
106 and the operator proceeds with other routines as 
required. However, if at step 104, a door command is 
received, the process continues to step 108. 
[0029] At step 1 08, if the operator determines that an 
external safety system is not enabled and operational, 15 
then the flow chart proceeds to step 110 where a normal 
allowed motor torque, which may also be referred to as 
power, is applied and the normal force envelope thresh- 
old is utilized. This normal force threshold envelope can 
be seen in Fig. 4 and is designated generally by the nu- 20 
meral 120. The normal force threshold envelope is cen- 
tered about an actual operating profile 121 . In the draw- 
ing, the profile is shown as a horizontal line, in actuality, 
the profile has peaks and valleys depending upon the 
position of the door panels as they travel through the 25 
open/close cycle. At the start of the door open/close cy- 
cle, a slow motor speed is utilized. After a predetermined 
period of time, a normal speed is utilized until the door 
is close to its open limit, whereupon the motor speed is 
reduced to complete the open/close cycle. Accordingly, so 
upon completion of the cycle, the software continues at 
step 112 to other routines contained within the operator. 
[0030] Referring back to Fig. 3, at step 108 if it is de- 
termined that the external safety system is enabled and 
operational, the process proceeds to step 114 to deter- 35 
mine the door direction. If the operator determines that 
the door is opening, the procedural flow goes to step 
110 and the process continues as described above. 
However, if at step 114, it is determined that the door is 
closing, then the operator is instructed to allow the use 40 
of a higher door closing torque value - an enlarged force 
threshold envelope 122 shown in Fig. 4 — at step 116. 
It will be appreciated then the operator allows for use of 
an increased force envelope so that application of a 
higher-than-normal force by the motor, which would nor- 45 
mally cause corrective action to be taken by the opera- 
tor, is ignored. This embodiment allows for use of an ex- 
ternal safety system which is observing the door path. 
Accordingly, environmental conditions such as wind or 
binding of the door can be overcome utilizing this em- so 
bodiment without compromising the safety of the user. 
[0031] Referring now to Fig. 5, another operational 
flow chart associated with the present invention is des- 
ignated generally by the numeral 1 50. As in the previous 
-software routin&,-the«hart--1€0-provides-a-starting step — 55— 
152 after other routines contained by the operator have 
been executed. At step 154, the operator determines 
whether a door command has been received, from a 



switch 70, 72, to start door movement. If a door com- 
mand has not been received, then the process proceeds 
to step 1 56 and the operator continues with its other rou- 
tines. If, at step 154, it is determined that a door com- 
mand has been received, the operator determines 
whether the in line of sight wireless switch - radio fre- 
quency, infrared or the like - or a wired wall-station door 
button is being held continuously closed for a predeter- 
mined period of time at step 158. If, as in normal oper- 
ation, the user has momentarily pressed and released 
the door switch 70 or 72, then the process continues on 
at step 160 and a normal allowed motor torque, utilizing 
the normal force envelope \s utilized. Then, the proce- 
dure continues at step 162 and the operator continues 
on with other procedural functions. 
[0032] If at step 158 the wall station switch 70 or the 
remote switch 72 is held continuously closed for the pre- 
determined period of time, then the procedural flow con- 
tinues on to step 164 to determine the door travel direc- 
tion. If at step 164 it is determined that the door is clos- 
ing, then the procedure continues on to step 166 which 
utilizes a higher door closing torque value and the en- 
velope 120 may exceed or go up to about 5 to 40 pounds 
of force from the baseline force threshold profile 121 . If, 
however, at step 164 it is determined that the door is 
going in the opening direction, then at the step 168, a 
higher door opening torque value which exceeds the 
normal force envelope 120 as shown in Fig. 5, is em- 
ployed. A skilled artisan will appreciate that the opening 
and closing profiles may be different. 
[0033] It will be appreciated that the operator repeat- 
edly monitors the position of the door switches 70, 72 at 
step 158 to determine if the held switch 70, 72 has been 
released. Once the door switch 70, 72 is released, the 
operator continues on to step 1 60 and the motor returns 
to its normal torque operating force and the operator 
continues on with its other procedural steps. 
[0034] As noted previously, one of the conditions that 
is recognized as a hindrance is a broken counterbalance 
spring. When a spring breaks, the speed of a closing 
door exceeds what is normally allowed for safe opera- 
tion of the door. There is a safety concern inasmuch that 
even if an excessive force applied by the operator sys- 
tem is detected, there is no provision for the operator to 
react quickly enough to stop and take corrective action. 
Accordingly, reference is made to Fig. 6 which discloses 
a routine for enhancing the safe operation of the oper- 
ator. In Fig. 6, the flow chart is designated generally by 
the numeral 1 70. The operational flow starts at step 1 72, 
wherein a command to close the door at step 172 is re- 
ceived. Next, the operator measures door speed at step 
1 74 and at step 1 76 determines whether the door speed 
is excessive. If the door speed is within the predeter- 
mined range, the flow chart returns to step 1 74 and step 
176^is repeatedr+HoweveFrif at-step-1-76Ht is determined 
that the door speed is excessive, then the operator at 
step 178 reduces the motor power to about 5% of the 
maximum motor power. After this reduction is made, the 



11 



EP 1 304 442 A2 



12 



operator at step 180 once, again measures the door 
speed. At step 1 82, if it is determined that the door speed 
is not excessive, the flow chart and the operator return 
to step 180 to allow for repeating of step 182. If, at step 
182, it is determined that the door speed is excessive, 
then corrective action is taken at step 184. This correc- 
tive action may include stopping the motor and/or re- 
versal of the motor. 

[0035] The foregoing operational check of door speed 
results in being unable to close the door which may be 
an undesirable occurrence. So, in conjunction with the 
routine designated by the flow chart 150, the operator 
is allowed to recognize that constant pressure applied 
on the switches 70, 72, allows for overriding of the rou- 
tine 170 so that the door may be allowed to close. And, 
of course, constant pressure is then required to open 
the door as additional motor power or torque will be re- 
quired to open the door in view of the broken spring. 
[0036] From the foregoing, it will be appreciated that 
an operator system may be used which allows the user 
to overcome hindrances that may normally be encoun- 
tered during operation of the door, but wherein these 
hindrances do not pose a safety problem. In other 
words, if it is encountered that the door is frozen to the 
floor, the user can apply a continuous force to the door 
switch 70, 72, and additional power will be supplied to 
the motor so as to break the ice connection and dislodge 
the door from its frozen position. Similar binding may 
occur when one of the counterbalance springs is broken 
so as to allow the user to open the door to allow for 
egress from the enclosure. It will be appreciated that if 
the safety system is present, the door will not operate 
until the additional force is applied to the motor so as to 
allow opening of the door. Accordingly, by use of the 
software routines shown in Figs. 3, 5 and 6, a motor con- 
trol, when receiving a continuous signal from a switch 
70, begins a uniform increase in output current to the 
motor to allow the motor to move a door that would oth- 
erwise not be allowed to move. This increase in power 
to the motor is reset after the continuous signal from the 
switch 70 ceases. Accordingly, the original force thresh- 
old profile at the next input from the wall station switch 
or remote switch will be utilized. 

[0037] Thus, it should be evident that the method and 
device for increasing the allowed motor power of a mo- 
torized garage door operator disclosed herein carries 
out the various objects of the present invention set forth 
above and otherwise constitutes an advantageous con- 
tribution to the art. As will be apparent to persons skilled 
in the art, modifications can be made to the preferred 
embodiments disclosed herein without departing from 
the spirit of the invention. Therefore, the scope of the 
invention herein described shall be limited solely by the 
scope of the attached claims. 
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Claims 

1 . A door operator for moving a door, comprising: 

a motor for moving the door between opened 
and closed positions; 

an operator for controlling the operation of said 
motor; and 

a switch for enabling said operator to control 
operation of said motor, wherein pushing and 
releasing said switch results in said operator al- 
lowing said motor to apply a normal range of 
torque values, and wherein pushing and hold- 
ing said Switch results in said operator allowing 
said motor to apply a broader-than-normal 
range of torque values. 

2. The door operator according to claim 1, wherein 
said switch is hard-wired to said operator. 

3. The door operator according to claim 1, wherein 
said switch is wireless and remotely actuates said 
operator. 



25 4. The door operator according to claim 2 or3, wherein 
releasing of said switch results in said motor return- 
ing to application of said normal range of torque val- 
ues. 

30 5. The door operator according to any preceding 
claim, further comprising an external safety device 
coupled to said operator, wherein said operator de- 
tects whether or not said external safety device is 
operational, wherein pushing and releasing said 
switch results in said operator allowing said motor 
to apply said broader-than-normal range of torque 
values only when the door is moving from an open 
to a closed position and said operator detects that 
said external safety device is operational. 

6. A door operator for moving a door, comprising: 



a motor for moving the door between opened 
and closed positions; 

an operator for controlling the operation of said 
motor so that sa id motor applies a normal range 
of torque values; 

an external safety device coupled to said oper- 
ator; and 

a switch for enabling said operator to control 
operation of said motor, wherein if said external 
safety device is enabled and the door is closing, 
said motor applies a broader-than-normal 
range of torque values. 
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7. 



The operator according to claim 6, wherein if the 
door is opening, said operator only allows said mo- 
tor to apply a normal range of torque values. 
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8. The operator according to claim 6 or 7, wherein if 
said external safety device is not enabled, pushing 
and releasing said switch results in said operator 
allowing said motor to apply a normal range of 
torque values, and wherein pushing and holding 5 
said switch results in said operator allowing said 
motor to apply a broader-than-normal range of 
torque values. 

9. The operator according to claim 8, wherein if the 10 
door is closing, said operator allows said motor to 
apply a broader-than-normal range of door closing 
torque values. 

10. The operator according to claim 6, 7, 8, or 9, where- 15 
in if the door is opening, said operator allows said 
motor to apply a broader-than-normal range of door 
opening torque values. 

11. The door operator according to any preceding 20 
claim, wherein said operator detects door speed 
and if the door speed is determined to be excessive, 
then said operator takes corrective action unless 
said device is being pushed and held. 

12. The door operator according to claim 11, wherein 
said operator first attempts to reduce motor power 
prior to taking corrective action for excessive door 
speed. 

30 

13. A door operator for moving a door, comprising: 

a motor for moving the door between opened 
and closed conditions; and 

an operator for controlling the operation of said 35 
motor and wherein said operator detects the 
speed of the door, and if the speed is deemed 
excessive, said operator reduces power to said 
motor. 

40 

14. The door operator according to claim 13, wherein if 
after reducing power to said motor, said operator 
detects the speed of the door and determines that 
the speed is still excessive, said operator at least 
stops delivery of power to said motor, 45 

15. The door operator according to claim 14, further 
comprising: 

a switch for enabling said operator to control 50 
operation of said motor, wherein pushing and 
releasing said switch results in said operator al- 
lowing said motor to apply a normal range of 
torque values, and wherein pushjng and hold- 

ing^said switch-resultsJn said operator allowing - £5— 

said motor to apply a broader-than-normal 
range of torque values. 



16. The door operator according to claim 15, further 
comprising an external safety device coupled to 
said operator, wherein said operator detects wheth- 
er or not said external safety device is operational, 
wherein pushing and releasing said switch results 
in said operator allowing said motor to apply said 
broader-than-normal range of torque values only 
when the door is moving from an open to a closed 
position and said operator detects that said external 
safety device is operational. 

17. A method for overcoming hindrances encountered 
by an operator-controlled motor coupled to a ga- 
rage door, comprising: 

actuating and releasing a switch to initiate op- 
eration of the operator-controlled motor for the 
purpose of opening/closing the garage door; 
determining that the garage door is not com- 
pleting the opening/closing cycle because of a 
hindrance; and 

re-actuating and holding the switch to re-initiate 
operation of the operator-controlled motor to 
overcome the hindrance and complete the 
opening/closing cycle. 

18. The method according to claim 17, wherein said ac- 
tuating and releasing step causes the operator to 
power the motor which in turn generates a normal 
operating torque value; and wherein said re-actuat- 
ing and holding step causes the operator to power 
the motor so as to generate a higher-than-normal 
operating torque value. 

19. The method according to claim 18, further compris- 
ing: 

releasing said switch after the hindrance has 
been overcome to return operation of the oper- 
ator controlled motor to the normal operating 
torque value. 

20. The method according to claim 19, further compris- 
ing: 

determining whether an external safety device 
is operational, wherein if said external safety 
device is operational and the door is moving in 
a closing direction, the operator allows the mo- 
tor to apply the higher-than-normal operating 
torque value. 

21. The method according to claim 20, wherein if said 
external safety device is operational and the door 

--is moving man opening direction,. the operator only— 
allows the motor to apply a normal operating torque 
value. 
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22. A method for overcoming hindrances encountered 
by an operator-controlled motor coupled to a ga- 
rage door, comprising: 

actuating and releasing a switch to initiate op- 
eration of the operator-controlled motor for the 
purpose of opening/closing the garage door; 
ascertaining whether or not an external safety 
system is enabled and operational; 
applying a normal torque value to the motor if 
said external safety system is not operational; 
and 

applying a broader-than-normal torque value if 
said external safety system is operational. 

23. The method according to claim 22, further compris- 
ing: 

applying said broader-than-normal torque val- 
ue only if the door is moving in a closing direc- 
tion. 

24. The method according to claim 22, further compris- 
ing: 

holding the switch closed for a predetermined 
period of time; and 

applying said broader-than-normal torque val- 
ue regardless of the door's moving direction. 

25. The method according to claim 24, comprising ap- 
plying said normal torque value upon release of the 
device. 

26. The method according to any of claims 17 to 25, 
further comprising: 
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re-measuring said door speed; and 
comparing said re-measured door speed to 
said predetermined door speed and at least 
stopping the motor if the door speed is still 
deemed excessive. 

29.. The method according to claim 28, further compris- 
ing: 

reversing the motor if the door speed is deemed 
excessive. 

30. The method according to claim 28, 

actuating and releasing a switch to initiate op- 
eration of the operator-controlled motor for the pur- 
pose of opening/closing the garage door; 

determining that the garage door is not com- 
pleting the opening/closing cycle because of a hin- 
drance; and 

re-actuating and holding the switch to re-initi- 
ate operation of the operator controlled motor to 
overcome the hindrance and complete the opening/ 
closing cycle. 

31. The method according to claim 30, wherein said ac- 
tuating and releasing step causes the operator to 
power the motor which in turn generates a normal 
operating torque value; and wherein said re-actuat- 
ing and holding step causes the operator to power 
the motor so as to generate a higher-than-normal 
operating torque value. 
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detecting a door speed; 

comparing said door speed to a predetermined 
door speed; and 40 
taking corrective action to at least stop said 
door unless the switch remains closed. 

27. A method for preventing door entrapment powered 

by a motor-controlled operator, comprising: 45 

actuating and releasing a switch to initiate op- 
eration of the operator-controlled motor for the 
purpose of closing the garage door; 
measuring a door speed; 
comparing said door speed to a predetermined 
door speed; and 

reducing power delivered to the operator-con- 
trolled motor to reduce said door speed if the 
door speed is deemed excessive, 
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28. The method according to Claim 27, further compris- 
ing: 
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